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AUTOMATIC PROCESSING OF PHOTOGRAPHS IN A 
PHOTOGRAPHIC LABORATORY 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application claims the benefit of the European patent application no. 00 102 
348.0 filed February 3, 2000, and entitled "Automatic Processing of Photographs in a 
Photographic Laboratory" . The disclosure of this application is included in the present 
patent application by reference. 

FIELD OF THE INVENTION 

The present invention relates to a method for processing photographs in a photo- 
graphic laboratory. The present invention further relates to a processing system for 
processing photographs, a program which performs the method of the invention and a 
computer program product comprising the program for accomplish the method of the 
invention. 

BACKGROUND OF THE INVENTION 

Conventionally, a photographer photographs pictures (images) by means of a camera. 
In this way he captures image information and stores the image information on a suit- 
able storing medium, e.g. on a film in conventional cameras or on a digital memory 
device (e.g. floppy disk) in digital cameras. The photographer then brings the storage 
medium (e.g. film) to a photo shop (peripheral organisation). At a photo shop the 
storing mediums (e.g. films in film cartridges, electronic memory units of digital 
cameras, etc.) of several customers are collected and processing information are added 
concerning the particular processing wishes of the customers (e.g. the format of the 
photographic prints, type of photographic paper, number of prints per picture (image), 
adding of a CD with digitalised pictures etc.). Furthermore, the name of the customer 
is noted and usually an individual order number is assigned to a so-called order or 
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customer order which comprises, for example, a work envelope with an inserted film 
cartridge and the working instructions or processing information. Moreover the photo 
shop may add particular requests to the processing information, e.g. the request to add 
one or more particular promotions to the work envelope at the photographic labora- 
tory. In this way, a plurality of "customer orders" are collected at end of the photo 
shops. 

A plurality of photo shops exist, each of which collect a plurality of customer orders. 
Each photo shop forwards the customer orders to a photographic laboratory (central- 
ised organisation). At this photographic laboratory, each order is processed by proc- 
essing the customer order (e.g. film) of the order according to the processing infor- 
mation (e.g. notes, bar codes, etc.) of the order. For instance, in the prior art (see EP 
0 952 487), a photographic laboratory executes the following processes on a customer 
order: 

- receiving the customer order comprising e.g. the work envelope of the photo 
shop and the film cartridge within the work envelope, and processing information, 
said order including e.g. notes which describe the processes to be performed with the 
film negatives of the customer order, transport and customer address etc.; 

removing the film cartridge from the work envelope; 

pulling the exposed film out of its enclosure in the cartridge; 

marking the work envelope and the exposed film by a suitable work code (e.g. 
bar code or the like); 

joining together the films of different customer orders thus marked to provide a 
film negative batch; 

developing the batch of films which have been joined together, thus obtaining 
batch of negatives, wherein different portions of said batch belong to different cus- 
tomer orders and thus to different processing information; 

printing the successive photographs disposed in the batch on a web of photo- 
graphic paper, different portions of said batch belonging to different customer orders; 
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distinguishing between the prints of each customer order by applying a work 
code (e.g. bar code) to the prints, which refers to the corresponding negatives; 

cutting the negatives of each customer order into film sections, those film sec- 
tions including a number of images, according to the number of photographs deter- 
mined in the processing information belonging to the same customer order; 

cutting the prints of each customer order, one by one, from the web of prints 
and stacking them so as to form the stack of prints associated with this customer or- 
der; 

inserting sections of negatives and the stack of prints assigned to the same 
customer order into an appropriate flexible pocket-type envelope (a wallet); 

adding any supplements like promotion coupons, mini-albums, floppy disks, 
CDs etc., assigned to the customer order, to the pocket -type envelope or wallet as- 
signed to the same customer order; 

closing the pocket-type envelope and placing it in the work envelope (assigned 
to the same customer order; 

closing the work envelope and applying a price label which corresponds to the 
customer order treated; 

sending the work envelope and thus the processed customer order back to the 
shop from which it was dispatched, for delivery to the customer. 

All above-mentioned processes represent examples of processes on customer orders 
within the scope of the present invention. The above processes may be performed 
automatically by processing devices or semi-automatically with the assistance of op- 
erators or manually by operators. 

A photographic laboratory, in general, serves a wide area with a large number of 
photo shops and, therefore, must be fitted out for processing (handling) a large num- 
ber of orders (up to ten thousands various orders a day). This has been made possible 
only by a high degree of automation in the laboratory itself, with a consistent neces- 
sity to standardise the components used (print format, envelopes etc.). A drawback of 
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this standardisation is that individual wishes or information of the customer may not 
be fulfilled. On the other hand, if a photographic laboratory is designed to fulfil a 
variety of wishes of a customer, i.e. a variety of processing information, the photo- 
graphic laboratory must have a huge number of different processing devices which 
have to perform the individual orders automatically. Since, however, some individual 
orders are only rarely desired, the particular processing devices assigned to perform- 
ing the processes according to those individual wishes or instructions, are only rarely 
used and therefore not profitable. Furthermore the individual wishes of customers can 
change due to a change of fashion. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a method for processing customer 
orders in a photographic laboratory which provides a high throughput of customer 
orders and enables the photographic laboratory to fulfil the particular wishes or in- 
structions of customers or photo shops. In addition a processing system for a photo- 
graphic laboratory shall be provided which solves this object. Finally, a program per- 
forming the method of the invention and program product comprising said program 
shall be provided. 

The above stated object is solved by the subject matter of the independent claims. The 
dependent claims are directed to advantageous embodiments. 

According to the present invention, customer orders, e.g. film cartridges, memories 
of digital cameras, orders via internet or the like, are received in a processing system 
provided at the photographic laboratory. Such a processing system may comprise a 
plurality of processing devices. For instance, a processing device may be a splicer for 
splicing together films to achieve a film batch, a printer for printing photographs on 
photographic paper, a developer for developing photographic film, a cutter for cutting 
a film web or print web, a packing device for packing items, e.g. prints into a wallet 
or work envelope, a work station or computer which receives digital photographic 
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data together with the processing orders via a network, e.g. LAN or internet. The 
processing system may further comprise a conveying means, in particular a conveying 
belt, on which pallets are conveyed. The processing system may comprise supplement 
supplying means which, for example, supply supplements like CDs, mini-albums etc. 
to a pallet on a conveyer. The processing system may comprise work stations for 
digitally processing the image data, laser printers digital micro mirror devices or usual 
printers for printing the image data or work stations for transmitting the processed 
image data to a photo shop and so on. In the case, the photographic data or image data 
are received via network, the customer order may be a block of digital data including 
the digital image data representing the pictures taken by the customer and a digital 
header to the digital image data representing the processing information, both together 
representing a customer order. 

A customer order consists of a film cartridge and an assigned processing order. The 
processing information defines in which way the film cartridge is to be processed. As 
stated above, the film in the cartridge is related to a work envelope and a film car- 
tridge at the beginning of processing. During processing, the condition of the cus- 
tomer order is changing, the film is developed and prints are added to the customer 
order. Furthermore, other elements (supplements) may be added to the customer or- 
der, like CDs or wallets etc. 

The processing system of the present invention may perform all kinds of processing 
usually performed at a photographic laboratory or may perform only a part of this 
according to the present invention. In particular, the processing system may comprise 
all kinds of processing devices, starting from the unpacking of a work envelope re- 
ceived in a photo laboratory and reading the order attached to the working envelope, 
to packing the finally processed customer order into a package. The processing system 
of the present invention may also be restricted to a part of the process. In particular, 
the processing system may be restricted to the cutting of print webs and film webs and 
the sorting and final packaging of the developed film and the prints. If the processing 
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system of the present invention is, for example, restricted to this part of the process, 
the customer orders are, for example, received in the form of print webs and film 
webs. Furthermore, the processing information is already digitalised and received in a 
digital controller (computer) of the processing system. This digital controller may be a 
work station or a computer which controls the processing devices of the processing 
system. 

It is preferred to assign match codes, e.g. bar codes, to the elements of a customer 
order, i.e. the film section, the print section, the envelope, and/or the like before or 
just after entering one or each of the processing devices of the processing system ac- 
cording to the invention. This can be done to be able to assign the elements of a cus- 
tomer order to each other with respect to particular processing devices. The matching 
operation, itself can be accomplished by a centralised computer which coordinates the 
processing of each of the customer orders in compliance with the respective assigned 
processing information, e.g. instructions imposed by the customer and/or the photo 
shop. 

Usually the processing of customer orders is organised in a sequence of processing 
steps. In order to control the processing, the controller may, for instance, monitor at 
which processing step each customer order is present. If, for example, the customer 
order comprises digitalised image data, the controlling of the processing of the digital 
data is performed by incorporating the photographic processing program into an over- 
all controlling program. If the customer order comprises conventional films and prints 
and if thus the customer orders are processed physically and not digitally, usually 
marks (work codes) are provided on the physical elements of the customer order, i.e. 
by providing marks (e.g. bar code) on the margin of the prints (web of prints) or film. 
These marks are read by detectors in order to monitor the location of the customer 
orders (prints, film section) within the processing system and/ or in order to control 
the processing. 
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The controlling means of the processing system may be organised centrally or decen- 
trally. If the controlling means is organised centrally, it is preferred to identify a cus- 
tomer order and its location in the processing sequence and to transmit this informa- 
tion to the central processing means. Based on this information, the controlling means 
controls the processing devices of the processing system in order to execute the next 
processing step on the particular customer order in accordance with the processing 
information or instructions assigned to the customer order. Preferably, there are 
memory means where the processing information are stored, said memory means be- 
ing accessed by the controlling means. 

If the controlling means is organised decentrally, preferably, each processing device 
of the processing system has its own controller. This controller checks the marks on 
the customer order (e.g. web of prints) which the processing device has to process. In 
this case, the marks additionally can comprise instructions which are read by the con- 
troller of the processing device. The controller of the processing device then controls 
the processing device in order to perform the instructions. For instance, the instruc- 
tions may describe the format into which the web of prints has to be cut, i.e. the for- 
mat of each single print. Finally, a central controller may cooperate and communicate 
with decentral controllers 

The above described processing system has the drawback that it may only process the 
customer orders according to a number of predetermined instructions which may be 
automatically executed by the devices of the processing system. Therefore only those 
customer orders may be supplied to the processing system, the sequence of which 
comply with the predetermined instructions . 

It is a major advantage of the processing system of the present invention that it also 
accepts customer orders with processing information which define instructions which 
may not be automatically processed by the processing system. In this way a continu- 
ous processing of the customer orders is still possible, even if some of the instructions 
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of the processing information cannot automatically be processed by the processing 
system, i.e. not without the assistance of an operator. 

The advantage is accomplished by checking each processing information to ascertain 
whether or not the processing information may be automatically processed by the 
processing system. Checking may be performed by the controlling means of the proc- 
essing system. In this application, the term "automatically processing" means that a 
customer order may be processed without the assistance of an operator, i.e. automati- 
cally by a processing device. An example of "automatically processing" is packing 
prints automatically into an envelope by a packing machine without the help of an op- 
erator or cutting the prints by an automatic cutting machine and not manually by 
means of an operator. Thus, automatical processing is performed by the processing 
system (e.g. by a device or machine of the processing system) without the assistance 
of an operator. 

Preferably checking of the processing information is performed by analysing the in- 
structions enclosed or included in the processing information and the processing tasks 
they imply, as stated in further detail later on. 

Since, according to the present invention, the processing information are assigned to 
their corresponding customer orders, based on said checking, it is possible to identify 
those customer orders in the processing system which are to be processed according to 
a processing information which is not (fully) automatically processable. This allows 
acceptance of those customer orders in the processing system since, due to their iden- 
tification as non-automatically processable, they may be treated differently than the 
other customer orders. 

For instance, at least one of the following processes or treatments may be performed 
if a non-automatically processable order has been identified: 
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a warning signal may be issued which identifies the customer order. In this 
way the customer order may be separated from the processing line and further proc- 
essed by means of an operator; 

the customer order may be automatically separated and conveyed to a process- 
ing site where it is semi-automatically or manually processed; 

a label may be attached to the customer order which describes the instruction 
to be performed semi-automatically or manually. 

In summary, the checking of the processing information for automatically process- 
ability and the identification of the non-automatically processable orders allow for an 
integration of the semi-automatically or manually processing of those units in the 
automatic processing of the remaining orders. 

A particular advantage of the present invention is that the automatically processing 
capabilities may be used as far as possible or appropriate in those cases in which at 
least one instruction of the processing information is automatically processable. 

If, for example, the processing information comprises automatically processable in- 
structions concerning the formats of the prints and thus the cutting of the web of 
prints, but also comprises particular instructions concerning the addition of supple- 
ments to customer orders, a huge part of the order may be processed automatically. 
The prints may be processed and cut in the desired formats, the cut prints and the cor- 
responding section of film may be supplied to a pallet assigned to the order and con- 
veyed on a conveyer. Furthermore, a supplement may be added to another tray of the 
pallet. However, if the pallet arrives at the packing machine (which is also part of the 
processing system), the packing machine is not able to pack the supplement automati- 
cally in a envelope. The processing system of the present invention solves this prob- 
lem since the processing system checks the information or instructions and recognizes 
that the adding of a supplement results in that the packing machine is not capable of 
automatically packing all parts of the customer order into an envelope. The processing 
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system identifies the customer order which comprises for instance at this stage of 
processing a pallet, the prints, the film section and the supplement. This identification 
allows for a different treatment of the identified customer order. For instance, the 
identified pallet may be conveyed to a packing site where the film, the prints and the 
supplement are packed into a suitable envelope by an operator. After packing the 
package (envelope), the package is refed to the automatic processing line which con- 
veys the packages (envelopes) to a shipping station. Furthermore, the (empty) pallet is 
separated from the customer order and refed to a conveyor belt for reuse in the proc- 
essing system, i.e. the pallet may be refilled by other prints, films and supplements of 
a different customer order. A processing system of the present invention may com- 
prise a processing line, where a number of processes is performed on the customer 
order in a sequence. The "automatic part" of said processing line, i.e. the automatic 
processing line, comprises devices which automatically process the customer order. 

For checking the instructions of an order, to ascertain whether the instructions are 
automatically processable or not by the processing system, the controlling means of 
the processing system preferably accesses a memory means. A list of processable in- 
structions and/or sequences of processable instructions is preferably stored in the 
memory means. The controlling means compares the instructions of a processing in- 
formation with the stored instructions or sequences of instructions. Based on this, the 
controlling means decides and assesses whether the processing information for a re- 
lated customer order is automatically processable or not. Furthermore the controlling 
means advantageously decides which instructions of the processing information should 
be performed automatically and at which stage of the processing the corresponding 
customer order should be separated from that portion or those portions of a processing 
line assigned to the automatic processing, and which should be semi-automatically or 
manually processed. 

Advantageously, the identified customer order or elements thereof, like a negative 
film, web of print, CD, envelope, wallet etc., are automatically conveyed to a semi- 
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automatically or manually processing site. At this processing site, the customer order 
or element thereof is processed by means of an operator or group of operators. Ad- 
vantageously, there is provided a number of, or a plurality of, processing sites, 
wherein each processing site is assigned to a number of particular processing tasks. 
Preferably, the controlling means decides which one of the processing sites is best 
suitable to perform the processing tasks (instructions). Advantageously, for this pur- 
pose, an allocation table is stored in the memory means. This allocation table locates 
processing tasks (to the performed instructions) to different processing sites. If an in- 
struction which is not automatically processable defines a particular processing task, 
the controlling means accesses the allocation table and decides based on the allocation 
table to which of the sites the corresponding customer order or element thereof should 
be passed. The term "passing" may mean "conveying" if physical elements like prints 
are concerned, or "transmitting" if digital data like photographic data are concerned. 

Different levels of difficulty may be assigned to at least some of the different proc- 
essing sites, each processing site of a particular level of difficulty may process proc- 
essing tasks of the same or lower difficulty level. In this way, an optimum usage of 
the available processing sites and the skills of the operators at those processing sites is 
possible. Preferably, a customer order to be processed at a processing site is conveyed 
to that processing site having the lowest possible difficulty level which is still able to 
execute the required instructions. 

Additionally or alternatively the processing tasks may be categorised in categories 
based on the kind of processing to be performed, e.g. cutting, packing, image proc- 
essing etc. A category is assigned to a processing site. The controlling means ascer- 
tains to which category the different processing tasks defined by a processing infor- 
mation belong and passes the corresponding customer order to the suitable processing 
site. The allocation of a category to processing tasks and to processing sites may be 
stored in a memory accessable by the controlling means. The categorisation of proc- 
essing tasks fosters the modular structure of the processing system of the present in- 
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vention and may also be applied to automatic processing devices by assigning a cate- 
gory to an automatic processing site. In particular automatic processing devices and 
semi-automatic processing sites belonging to the same category (e.g. packing) may be 
locally grouped to reduce the transportation distances of the customer orders and to 
facilitate replacement of processing sites by automatic processing devices, the re- 
placement of automatic processing devices and/or the update of control programs for 
the processing devices. 

Preferably, the processing system of the present invention is also used for quality 
control and quality management. For example, detectors (e.g. cameras) may monitor 
whether the elements of a customer order are properly processed. For instance, it may 
be monitored whether the quality of the cutting of prints or the quality of packing the 
prints in an envelope is sufficient. If an error or unacceptable quality is detected, the 
corresponding customer orders may be identified by the controlling means and con- 
veyed to an appropriate processing site, e.g. staffed with a quality expert, which may 
handle the error or quality defect. 

Advantageously, the method of the present invention for processing customer orders 
according to their corresponding processing information is performed by means of or 
with the assistance of a program which runs on a computer, work station etc., which 
controls the processing system. 

The present invention further relates to a computer program product, like a storing 
medium for storing a computer program, which stores the above-mentioned program. 
A storing medium may be a CD, a DVD, a floppy disk etc. The present invention also 
covers the provision of the program via internet. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the following, preferred embodiments of the present invention are described. Par- 
ticular features of the different embodiments may be combined. 
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Fig. 1 is a schematic diagram of a processing system according to the present 

invention; 

Fig. 2 is a schematic diagram of a processing system according to the present 

invention; 

Fig. 3 is a schematic diagram of a further embodiment in accordance with the 

invention; 

Fig. 4 is a further embodiment in a schematic elevation; 

Fig. 5 shows another embodiment of the invention in a schematic overview; 

and 

Fig. 6 shows a longitudinal crossection of a processing apparatus which can be 

applied in accordance with the invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

As shown in Fig. 1, customer orders 20 are supplied to a processing system 100. To 
each customer order, a processing order is assigned. The processing information de- 
scribes in which way the customer order has to be processed by the processing system 
100. In the system, elements of a customer order which are processed are directed to 
pallets 10. These pallets 10 can be recognised on the basis of some marks, or match 
codes e.g. a bar code and thus one particular pallet can be related with one particular 
customer order 20. During processing of said particular customer order 20 in accor- 
dance with the processing information, the movement as well as the progress of this 
customer order can be monitored on the basis of the marks which are assigned to said 
particular pallet 10. 

The processing system 100 comprises controlling means 30, a memory 40, automati- 
cally processing devices 60, semi-automatic processing sites 70, and passing or con- 
veying means 50. 
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The customer order 20 may be in a partially processed state when they enter the proc- 
essing system at the input 11. Furthermore the customer order can already be com- 
pletely processed when they leave the processing system 100 at the output 90, how- 
ever an incomplete processing by the processing system is also within the scope of the 
present application. 

The customer order which enters the processing system at the input may be, for ex- 
ample, in the form of a working envelope comprising a film cartridge with a negative 
film therein. If the customer order is already partially processed, the customer order 
may comprise separate elements when entering the processing system 100. For in- 
stance, the customer order may consist of a sequence of prints on a web of prints and 
a sequence of negative images (pictures) incorporated in a film web. Fig. 2, which 
will be discussed below, pertains to the case when a film web and a print web enter 
the processing system. 

The processing information may be simply input in the processing system at the input 
of the controlling means 30 by means of an operator, who reads the information and 
inputs them using a keyboard and an input assisting application program into a com- 
puter linked with the processing system. Alternatively, automatic reading of process- 
ing sheets may be used. If the processing system relates to processing of already par- 
tially processed customer orders, preferably, the processing information are already 
digitalised and provided to the controlling means. A further alternative or additional 
option is that the customer orders comprise marks (bar codes) which are read by de- 
tectors, sensors or the like. These marks can represent the processing information 
which are read by detectors or sensors in order to supply them to the controlling 
means, i.e. to the central controlling means 30 and/or to controlling means of the in- 
dividual automatic processing devices 60 and/ or to the semi-automatic processing sites 
70. At the semi-automatic processing sites 70, the current processing order to be 
processed by an operator on the current customer order may be displayed on a screen. 
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In front of or in each of said device 60, it is preferred to provide the elements of each 
of said customer orders with a particular matching code. The actual place where an 
element of a customer order is present can be monitored, and the elements of a cus- 
tomer order, e.g. the assigned film portion(s), print portion(s), envelope and the like, 
can be assigned to each other. Also each pallet 10 assigned to one ode or the like to 
monitor and control the processing of the assigned customer orders in progress and 
the elements assigned to those customer orders. A central control device, e.g. a com- 
puter and/or a server can control the matching operations and can assign the process- 
ing information to the particular customer orders and/or the particular processing de- 
vices 60 of the overall system 100, preferably in accordance with the assigned match- 
ing codes related to the corresponding customer order and/ or its elements. 

Finally the processing information and the image data may be received entirely digi- 
tally, e.g. via internet. In this case, a customer order may consist of the digitalised 
image (picture) data and a header representing the processing information. 

When the customer orders are received in the processing system, they are conveyed 
by means of a conveying means (e.g. endless belt). The conveying means, for exam- 
ple, conveys the customer order (e.g. a print web and a film web) to automatic proc- 
essing devices (e.g. a cutter for the film web and a cutter for the print web). The 
automatic processing devices perform instructions on the print unit (film web, print 
web). For instance, the film web and the print web are cut into formats according to 
the instructions. The instructions are provided either centrally by the control means 
which monitors the location of the customer order and/or by detecting the marks on 
the margin of the print web or film web. 

If the customer order is digital photographic data i.e. image data, an automatic proc- 
essing device may be an image processing device which analyses the images, performs 
color corrections and/or prints the images, e.g. by means of a laser printer. 
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According to one embodiment of the present invention, automatic processed elements 
of a customer order are fed on pallets 10 which are conveyed by the conveying means. 
Other automatic processing devices (dispenser) supplement additional items to a cus- 
tomer order, e.g. wallets, envelopes or CDs. 

According to one embodiment of the present invention, a memory 40 stores instruc- 
tions which are automatically processable by the automatically processing devices. 
The controlling means 30 checks by accessing the memory 40 whether the instructions 
of a particular order are automatically processable. If some of the instructions are not 
automatically processable, the corresponding photographic unit is fed via the convey- 
ing means to a semi-automatically processing site 70. 

If, for example, an automatically processing device is a device for packing the differ- 
ent elements of a customer order into a envelope and the standard envelope is too 
small for items to be packed in the envelope, the controlling means conveys the ele- 
ments of the customer order to a site (semi-automatic processing site or manual proc- 
essing site) where the elements are packed by an operator into a larger envelope. The 
larger envelope is then conveyed back to the conveying means 40 in order to convey 
the envelope further for shipping. 

If, for example, the customer orders are received as digital data, a particular non- 
automatically processable instruction may be to combine different, separate pictures to 
one large panoramic picture. In this case the photographic data are passed (transmit- 
ted) to a semi-automatic processing site where an operator performs the combining on 
a work station by means of an application program and a computer. The operator is 
particularly skilled for performing the combination of the different pictures to one 
large panoramic picture. Afterwards, the processed data package representing the en- 
larged panoramic picture is passed (transmitted) back to the passing means 50. For 
instance, the passing means (transmitting means) 50 then passes (transmits) the corre- 



17 



sponding data package to an automatic processing device 60, e.g. a laser printer, 
where the enlarged panoramic picture is printed. 

In summary, the passing or conveying means 50 shown in fig. 1 may be a conveying 
means for conveying physically customer orders, like prints or envelopes, or may 
comprise both kinds of passing means. 

A particular advantage of the present invention is that the processing system has a 
flexible design, i.e. modules may be added to the processing system or removed in a 
flexible way. It is only necessary to update the memory about the instructions which 
may be performed automatically and about the capabilities of the different automatic 
processing devices and semi-automatic processing sites. If, for example, a new proc- 
essing device 80 is added to the processing system which may, for example, produce 
CDs based on photographic data of a customer order, this new device 80 may be inte- 
grated into the new processing system 100, while the controlling program stored in the 
memory 40 may be simply updated in view of the new processing device. 

Fig. 2 shows a further particular example of a processing system according to the pre- 
sent invention. A processing system according to the present invention may comprise, 
for instance, a standard HS print line, a print dual batch loader, a standard HS film 
line, a film dual batch loader, an index print feeder, a poly feeder, a dispenser for 
CDs, mini-albums and various other items. 

A print dual batch loader and also a film dual batch loader, as referred to above are 
each a system for supplying the print or film web to a corresponding cutter in a con- 
tinuous way. This device gives the possibility to load two rolls of prints or film. If the 
first roll is finished, the trailing edge of the first is automatically spliced to the leading 
edge of the second. The advantage is that the presence of the operator is not necessary 
in the precise moment when the first roll ends, he can load the next roll in any mo- 
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ment during the process of the previous roll. A roll can be an entire batch or part of a 
multi-roll batch. 

A HS print line usually is a high speed print line which is composed of a print cutter 
which performs the following functions and steps. First, the prints are cut using the 
punch marks as a reference and contiguous orders are separated. Then the photo- 
graphic order or customer order is identified by reading its matching code. The 
matching code is an information used by the system controlling software to assign the 
prints to the rest of the order. The identification is done by decoding the positions 
left/right of the punch marks. Afterwards the format of every print is identified and 
the print belonging to the current order is identified and are counted by format. Fur- 
thermore, quality marks for separation of reject/remake prints are recognised. A print 
sorter is operated to separate the prints, according to their print length (if more than 
one format is present in the order) and quality (quality marking). A print buffer pro- 
vides the possibility to stack the prints output by the sorter in different levels, accord- 
ing to their format. About five different compartments are provided. In case of APS 
orders starting from the uppermost, the compartments are assigned to index prints, 
classic format prints, HDTV format prints, panorama formal prints and remake prints 
of any format. 

The print buffer has a variable width being determined by controlling software to 
match to the print width. The compartments or slots have different lengths determined 
by bumpers which preferable are adjustable obstacles. These bumper devices or stop- 
pers have the function to achieve a good alignment of prints, the ease the subsequent 
introduction into the wallet or envelope, manually or automatically. 

The prints, when the cutting of the order is completed, are buffered at once. To 
achieve a correct dropping also of index prints, that may be longer than the classic 
format, the bumper of the classic format besides its normal position adjustment per- 
formed together with the other stoppers. Allows for a further movement, for instance 
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a retraction, accomplished only when the print dropping is performed. A print handler 
is to align the prints laterally to remove the print stack from the buffer are, and to 
modify their orientation according to the needs of the next functional unit, e.g. the 
pallet interface or the automatic wallet packaging. These are the components of the 
HS print line. 

A HS or High Speed film line includes a film cutter, a film stacker and a film handler. 
The film cutter is to cut the film in film sections, and to separate contiguous orders; 
the photographic order are identified by reading it matching code, i.e. the information 
used by the system controlling software to match the film with the rest of the customer 
order; the identification is done by decoding a bar code or the like printed on the film 
splice portion. 

The film stacker is to stack the film sections avoiding the contact between film section 
during the superimposition to suppress scratching of the film negatives. The width of 
film stacker is automatically adjusted, under the control of system software, according 
to the film type and the presence of a tab. The tab is a paper web applied to the side of 
the film. The automatic adjustment can also be realised on the basis of a reorder web 
paper web applied to the side of the film, the keep together film sections of a film 
already cut during a previous processing. 

The film section, when the cutting of the order is completed, are buffered at once. 

The film handler is places to receive the entire film cut in sections from the stacker, 
and to modify it orientation according to the needs of the next functional unit e.g. the 
pallet interface or automatic wallet packaging. 

Finally, a poly feeder is a multi-way dispenser for advertising materials such as single 
sheets, folded sheets, booklets or other flat materials. The poly feeder, under the con- 
trol of system software, is able to collate a set of objects that may vary order by order 
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according to data, e.g. said processing information, provided by the customer and/or 
the photo shop. 

An example of a processing system is shown in fig. 2. As automatic processing de- 
vices, the processing system comprises a wallet feeder 610 for large wallets and a 
wallet feeder 620 for small wallets. The wallets are meant to be filled with the cut 
prints and film. Furthermore provided as an automatically processing device is a cut- 
ter to cut a film web in suitable formats in accordance with the processing informa- 
tion. In addition a cutter 640 for a print map is provided as an automatically process- 
ing device, 

The film web and the print web represent a sequence of customer orders received in 
the processing system shown in fig. 2. Another automatically processing device is the 
envelope feeder 650. 

On a conveying means 500, pallets 510 are transported, e.g. in a circular way. 

A pallet 510 is preferably assigned to a processing information. Preferably, the pallet 
is marked, e.g. by a bar code. In this way, the assignment of a pallet to a processing 
information may be controlled during conveyance of the pallet. The pallet is filled 
with a large wallet by the wallet feeder 610 or a small wallet by the wallet feeder 620, 
depending on the processing information to which the pallet is assigned. Thereafter, 
the section of the negative film web, which is assigned to the processing information, 
is supplied to the pallet. Subsequently the corresponding prints assigned to the same 
processing order are fed to the same pallet by the cutter 640. In a last step, a corre- 
sponding envelope 650 is fed into a tray of the pallet. At this stage, the pallet and all 
items in the pallet represent a nearly finished customer order. If the controlling means 
assesses that the photographic unit may be processed by an automatic packing machine 
(not shown), the customer order may be conveyed to the packing machine. Otherwise, 
the pallet is conveyed to one of the semi-automatic processing sites 710, 720 or 730, 
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where the different items in the pallets are packed by an operator. The operator may 
put back the packed finished customer order to the conveying means 500 for further 
conveyance to a location where the packages are prepared for shipping. 

The pallets 510 are assigned to a particular processing information. After the pallet 
has been filled by different items, some processing instructions still have to be per- 
formed with the items and/or the pallet, in particular packing the items into the wallet 
or still performing some cutting tasks. The controlling means decides, based on the 
above-mentioned allocation table, which one of the processing sites 710, 720 and 730, 
e.g. the corresponding operator, has the appropriate difficulty level for the remaining 
processing tasks. When the controlling system has determined the appropriate proc- 
essing site, the controlling system controls the conveying means 500 such that the cor- 
responding pallet is conveyed to the processing site with the appropriate difficulty 
level. If processing tasks of another difficulty level remains to be executed, the cus- 
tomer order is conveyed to a next processing site of appropriate difficulty level. 

It is also possible to convey all orders, which cannot be automatically processed to an 
intermediate storage at first, if the processing sites are inactive or no operators are 
present at the sited 710, 720, 730. When the sited are active later, all the orders col- 
lected in the intermediate storage can be send to the sited to be finished. 

The processing system of the present invention particularly comprises a processing 
device 200 mentioned in Fig. 6 including the following sections: 

cutting means or a print cutter for cutting a portion of web of photographic 
prints belonging to one customer order into sections of different length, said sections 
representing photographic images and/or index prints, 

sorting means or a print buffer for sorting the sections in different compart- 
ments of a print buffer according to their lengths, said compartments being arranged 
one above the other, 
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releasing means in said print buffer assigned to each compartment for releasing 
the sections of each compartment such that they fall due to gravity down onto a col- 
lecting means which collects the released sections ordered according to their length, 

wherein the uppermost compartment is provided for index prints which can 
have larger dimensions than the smaller prints in the penultimate uppermost compart- 
ment, so that bumping means provided for stopping said small dimension prints have 
to be withdrawn, such that the index print or index prints can fall on top of the col- 
lected pile of prints when said index print is released. The bumping means 220 for 
other print dimensions usually are rigid and cannot be moved. 

Fig. 3 shows a further schematic view of another embodiment of the invention. The 
same reference numbers concern the same parts or devices as in Fig. 2. The same 
applies to Figs. 4 and 5. Accordingly, those parts or devices which are discussed with 
reference to Fig. 2 will not be described again with reference to Figs. 3 to 5. 

In Fig. 3, in addition to Fig. 2, a device 645 is available, which serves to supply dif- 
ferent kinds of additional items, e.g. CDs, advertisement materials, index prints or 
similar. 

The embodiment of Fig. 3 has a rather low level of automatisation and, accordingly, 
needs at least one operator 710 or 720 with very high level skills. On the other hand, 
this embodiment is very flexible, since the very well trained operator is also able to 
deal with customer orders which are very specific or unique . 

The embodiment of Fig. 3 works such that a central computer organising the proc- 
essing of a huge number or customer orders, identifies such a particular order and the 
identification code of a pallet 510. From the different devices 610, 630, ... arranged 
along the conveyer path 500, in accordance with the identification code of this pallet, 
which code is in this stage also an identification code for a particular customer order, 
several items are assigned to this pallet in accordance with the processing information 
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stored by the central computer or lab server which organises the process flow of the 
customer orders in the photo laboratory. It is also possible to add a further instruction 
paper with processing information for an operator informing the operator how to treat 
a specific customer order. 

All the items located on the specified pallet 510 after the last device 650 are finally led 
to one of the operators 710, 720, ... 

Since the central computer has stored complexity information showing whether a 
specified customer order positioned on a particular pallet is more or less complicated 
to deal with, the central computer is able to guide a pallet with a more complicated 
customer order to an operator with high level skills, e.g. 710, and customer orders 
which are easy to handle to an operator with low level skills. In accordance with this 
complexity information, a corresponding switch or guide arrangement in the course of 
the conveyer device 500 can be activated to guide a corresponding pallet either to the 
operator 710 or the operator 720 (or another one if existent). 

In Fig. 4, an embodiment with a higher level of automatisation is shown. An addi- 
tional conveyer path 550 is arranged besides the conveyer 500. The devices 610 to 
640 are preferably prepared to insert all items related to an automatically processable 
customer order into one type of wallet which is supplied by either the wallet feeder 
610 or the wallet feeder 620. After all items belonging to one customer order are as- 
signed to the corresponding wallet, a completed wallet 560 can be supplied to a cus- 
tomer order storage location 570 to be shipped, e.g. to a photo shop or the customer 
himself. 

If a particular customer order cannot be processed or not completely processed via the 
additional conveyer path, the items can be handed over to the pallets 510 being trans- 
ported to operators 710, 720 to be completed. Of course, also the operators 710, 720 
can have different levels of skills and the central lab computer can control the switches 
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in front of the operators in accordance with the complexity information related to the 
pallets 510 and to the corresponding customer orders. 

The embodiment according to Fig. 5 has even a higher level of automatisation, in that 
more of the devices are located in the reach or scope of the additional conveyer path 
550 so that additional operations can be covered automatically. In principal, however, 
also this embodiment works as mentioned above, in particular considering the em- 
bodiments of Figs. 1, 2 and 4. 



